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Request for Continued Examination 

To facilitate further examination of my application please find the RCE 
Transmittal (PTO/SB/30) and Credit Card Payment (PTO 2038 () fomis enclosed. 

The following are new claims to be entered into the application, with this RCE. 1 
hope that they are going to better formally describe what I claim to be the 
invention than my original 19 claims. 

Claim 20 (New) 

A disk data storage device comprising of: 

• one or more disks for storing data having track widths lesser than three 
times the maximum possible disk deformation in any direction, 

• one or more actuators driving one or more head arms for each used 
surface, 

• wherein at least two surfaces are used for storing any type of data, 

• wherein each arm has a piezo-electric crystal-based fine head positioning 
system comprised of one or more such crystals to which heads are 
attached either directly or indirectly, such as via a lever, wherein the said 
crystals are controllably defomnable to move the head in desired direction 
and distance, 

• wherein the said fine head positioning system can move heads distant and 
precise enough to be able compensate for said deformations of disk 
material, deformations of actuator arm and deformations or production 
imprecision of any present components affecting relative positioning 
between the disks and heads or heads relative to one another, 

• wherein the each of the said fine head positioning systems is 
independently controllable such that heads fitted on them can be 
independently moved into independent directions such that all the heads 
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on the same common actuator can be aligned on the same cylinder while 
maintaining the independence of heads on separate head arm actuators, 

• wherein any or all of the heads available per surface can be used to read 
or write data on that surface, therefore having the ability to access data on 
any surface having at least one operational head for that surface, 

• logic and/or circuitry controlling all available head arm actuators and all 
independent fine head positioning systems wherein this logic positions all 
the heads on the cylinder designated for each head arm during a seek 
operation and maintains this position on that cylinder until a new position 
is needed for heads on that particular ami, 

• logic and/or circuitry capable of reading data from all (read) heads 
simultaneously and capable of writing data using all (write) heads 
simultaneously or being able to othenwise simultaneously use all heads for 
read and write operations, 

• a communications interface through which the commands, responses and 
other data being read, written and/or otherwise important is being 
transmitted, and 

• logic and/or circuitry controlling the entire device and capable of caching 
intermediate data, reading data recorded ahead of time in anticipation of it 
being requested and planning strategies of future operations, wherein this 
logic exposes the linear sector addressing mode not requiring the host to 
handle particular physical geometry of disks and recorded data 

Claim 21 (New) 

A disk data storage device of claim 20, wherein the recorded data is organized in 
such a way that two or more consecutive (sequential) logical sectors can be read 
or written at the same time, using different heads, whether the heads are on the 
same actuator ami or a plurality of available actuator arms, or both. 
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Claim 22 (New) 

A disk data storage device of claim 20, wherein the logical sectors can be divided 
into two or more physical sectors that can be read or written at the same time, 
using different heads, whether the heads are on the same actuator arm or a 
plurality of available actuator arms, or both. 

Claim 23 (New) 

A disk data storage device of claim 20, wherein the data is physically recorded In 
such a way that data required to recover data stored in any physical sector not 
readable by one head, can be accessed by other available heads at the same 
time when the said inaccessible physical sector is passing under the head that 
cannot access it, whether the heads used to access the recovery information are 
located on the same or different actuator arms and whatever the cause is for the 
sector to be inaccessible, such as but not limited to head or surface damage. 

Claim 24 (New) 

A disk data storage device of claim 20, wherein the fine head positioning system 
is capable of placing some heads of any single actuator arm on one cylinder and 
remaining heads of the same actuator ami on another, neighbouring cylinder 
such that different surfaces of said two cylinders can be accessed simultaneously 
using different heads of any single actuator arm. 

Claim 25 (New) 

A disk data storage device of claim 20 with a plurality of heads for each surface 
driven by independent actuators and wherein the communications interface is 
capable of simultaneously sending the data read by any subset of all available 
heads to the host and receiving commands and/or data to write by using another, 
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non-overlapping subset of all available heads and being capable of executing the 
multiplicity of reads and writes simultaneously, using different heads. 

Claim 26 (New) 

A disk data storage device of claim 20 capable of muttiplicity of different recorded 
data organizations affecting maximum sustained data transfer rates, latencies 
and access times, among which the host system can choose to best suit its 
maximum communication speed and usage profile. 

Claim 27 (Nev\r) 

A disk data storage device of claim 20 has enough intemal buffer memory to 
store more than one entire cylinder worth of data and has read-ahead pre- 
buffering logic implemented to fetch the data from a plurality of heads 
simultaneously immediately after completing any seek operation without waiting 
or skipping sectors coming before the sector addressed by the operation 
requiring a seek, if any, or waiting for any other heads to complete any 
outstanding operation whatsoever, including seek. 

Claim 28 (New) 

A disk data storage device of claim 20 capable of sending data to the host out of 
order and fetching and transmitting the requested data out of order from a 
plurality of heads simultaneously immediately after completing any seek 
operation without waiting or skipping sectors that are not first or next in line to be 
fetched. 

Claim 29 (New) 

A disk data storage device of claim 20 capable of receiving data to be written 
from the host at data transfer rates higher than maximum data recording rates, 
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having an internal buffer to store this data and then record it in a different order 
than received to internally optimize the moving of all available actuators and fine 
head positioning systems. 

Claim 30 (New) 

A disk data storage device of claim 20 capable of: 

• recognizing increasing discrepancies tetween readings of the same 
recorded data being read by a multiplicity of heads available on the same 
surface, therefore indicating a likely head failure, or 

• detecting errors with all heads available for the surface, therefore 
indicating a likely surface or recorded data damage, 

• automatically attempting to test the likely surface or recorded data 
damage by automatically recovering and re-recording the data and 
reading it again, 

• automatically moving heads to test and attempt to repair different parts of 
recorded data at times the device is othenA^ise idle and not required by the 
host to perform operations, and 

• automatically notifying the host of any detected errors as a devrce initiated 
event, without requiring the host to request the error reports. 
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